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(54) COLOR COMPOSITION FOR IMAGE FORMING, INK FOR INK JET 
RECORDING AND METHOD FOR INK JET RECORDING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a color composition for image forming, 
having good hue and capable of forming images having high fastness under several 
kinds of application conditions and circumstances, to provide an ink for ink jet 
recording, and to provide a method for ink jet recording. 

SOLUTION: The color composition for image forming comprises an azo dye having 
at least one phosphono group in the dye molecule and containing an aromatic 
nitrogen-containing 6-membered heterocycle as a coupling component. The ink 
for the ink jet recording is provided by using the composition and the method for 
inkjet recording is also provided. 
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swR^ft^ 1-12 o***^/^^ ^ =/usa*#* b 
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;S, 7->;V7SylTfc0> *t>#* L< 
757S> 7W?/IT'&5„ 



■~ Ul — M 



R 










a-1 


+ 


-CO™"" -O"- 


— (^y~so^ 


b-2 


+ 




so^k 


e-3 


-o 




coo" i^u 


8-4 






COOH 

-c5 



(4, 5-181 x) 



9-5 "O^* -0-PO(OH) a 



(-) B^itfB 2 ^ ^ft^h^CR 1 -, -CR 2 = 

[00 5 8] ft, ^*£ft*<fc^*£>#* 
[0059] «HE-«a; (1) ■c*s*tsr*/«!»o* 

[0 0 6 0] 

1^1] 



[0 0 6 1 ] 



[^2] 
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a-6 



a-7 



a-9 



(10) 

17 ** 



R H-N. 

R 4 



CH, CHa 



^rr^- ^xr™"" -p-* -p- 

COO" NH, CH S CH, 

-COr™"" ^ 5 rr sw " H Q . -p- 0 - -p- 

N"^"' COGT MH 4 CH 3 CH a 

COOK CH S C \ 3 __ 

-CO™* -<&~<$ -p- -0- 

(5,6-nrix> COOK CH 3 CH » 
COOH CHa 

-co**~0 -o— -p 



(5,6-mix) COOH C H a 



[0062] * * 1*3] 

R 1 CN 

H-N 

V 



R 1 R] R| R* 

b-1 CH, CH, CN H _^^-po(OH) 2 _^^-po(OH) 2 

CH, CH3 

b-2 CH 3 CH, CN H — ^^-PO(OH) 2 — ^^PO(OH) 2 

CH, CHo 

b-3 CH, CH, CON^ H — ^^-PO(OH) 2 — ^\-PO(OH> 2 

CHg 

CH 3 CH, 

ch, h ^N^CX s ° 3Na — ^3~ tow) * — ^3^ po(oh)2 



b-4 CH 3 



__ _ ______ CHa CH 3 

[0 0 6 3] 1*4] 
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19 



(11) 



R _2 3 

H-N 



20 



R' 



c-1 — SCH, CH, 



CN 



CH.PCKOH), 



PO(OH) 2 



c-2 



CONH, 



c-3 _ s ^/SOa K CH, 



PO{OH) 2 



SO a K 



SO a K 



[0 0 6 4] 



r w r3 * 4 

N }=N R 

H-N 



R 1 



R 9 



d-1 


5-CI 


CH, 


CONHj 


H 


CaHpPOCOH), 


C,H«PO(OH) 4 


d-2 


5.6-diCI 


H 


H 


-iXX 






d-3 


5,6-dtCl 


CH a 


H 




CH a 

— ^^-PO(OH) ? 


COCH 3 


d-4 




H 


CN 


H 





[0 0 6 5] £JlTfc-«SC (1) -e*§*uST*/Sfe**0> [0 0 6 6] 

(a -6) 
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22 



>o CN 



H 3 Q 

CH; 



(2) 



N" NH * 
H 

(1) 



NaNOj 
HCI 



CH 3 H 



t\_ ' HCHS ^"/^ H * C H 

H.C^^CH, 



DMF/BtKx^/l,/AcONa 



(a-6a) 



CH, 



P-OH 
I 

OH 



KsCOj/DMAc 



S^N h-N 





0=P-OH 
d>H 



[0 0 6 7] <4»[»{*: (a -6 a) 5-75 ^ 

-3-tert-^^-4-v-ry 1^7^ (D 8g 

(48.7mmol) . Sttlfcl5ml, *50mlSrrti&5£-CS£# 
U ffiirg®**- £ A3. 36 g (48. 7mmol) §:105>KI 

aawufco *©**io»n!»Mt, ^^^^ 

(2)14.6g (40.6mmol)^B»^ h l J ?A50g, fn^5 
0mlS:J|}*."C«#L, ftI5»:ftSLT*)ofc = oP7 

«L tafr*ifoK300ml«:JO;*-, ffffllfcM ( a -6a) £ 
*S«Ufco tX*24.2g N 1R^93% 0 
<^j(Sf (a -6) (O^>ife3|SKa-6a)10.7g (20mmol) 
Id. ^y/WkS0(3)15g (60mmol) , j^#!J*A8.8 
g N DMAcSOml^SPX., 100^^3^^^^ Lfc 0 RJfc 
^T&. ^iSL*T*#*PU lNHCl*»*ft200mlS:iPx., #r 
fflUfclfc»(a-6)S:«SUUfco * fefc;i<0fi*NI«:7 
ir h ~ h V /UtSSS L^o IRS15. 4 g , i|X^80% o X 
558nm (DMF^fS) m/z(posi)=960 
[0 0 6 8] Htt* (1) fe5WS (2) -0***1, a 7 

tt, J^»ttfc Sr. IftStilLT 

[0 0 6 9] M^^a* HE«kffl-Y >9) 4>9 9 J 



H 3 C^^CH 3 



trit matt. ft*BSjt#J . afeRit 

jfik JLft***<k 8»Sii*L #*MfcRiR*k B&JBWRk 

tt>r maw ^9mz.w.&mu-rz> 0 ft^ttsfe 

fctt*«fc«J0 LTtJ:v\ 
[0 0 7 0] |£JftB*Jt»Jtt^ >9 i?= V hffift^lCffl 

y=i— /k imri??9 ^ 2-^^-1, 3- 
^n/^v^— /K 1, 2, 6-^fVMit-/K 

-t°ny N-^f^-2-t°n!j Ky, 1, 3- 
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<Dmkm±m* v >r t <t v * b 2 mu±& m u-c 

W^o ^tUb^^BSihffl^^^^^l 0-5 Off 
[0 0 7 1] ^^^x^ hffl<Y^£ 

{Sit^JtbTIi, :x*/ — ;K ^y/n/V-yK 
tvk 1, 2 -^^rf y^-yvf 

^ ^ ^ 5 - 3 oS*%^*i-ixtfS^^^^^fo 

[0 0 7 2] ^^K»fc#Jte, BHgl<^#tt£ft±£i*: 
5gftTM£ffl£*x5 0 ***«ftJKffl* Ltli»BI8 5 8 

- 1 8 5 6 7 7 ^-<k$8, 16 1- 1 9 0 5 3 7 -J§^«, 
#l?2- 7 8 2^#, B5- 1 9 7 0 7 5*&«, 

^9-3405 7#^««^ia«sn*:-<>'^ h y 

— /I'SWfc'fi** *HB84 6- 2 7 8 4-§-£*$B, #P?fi¥5 

- 1 9 4 4 8 3^S, *H^fP^3 2 1 4 4 6 3 #91 

8-3 0 4 9 2 #4MR, 1356-21141 #<£$B, 4* 
H¥1 0-8 8 1 0 6#^««^lB«Six*:*t&»*ft 
4*H 5 F4- 2 9 8 5 0 3 #^$8. [^8-5 34 2 
7 [38-239368 [310-182 

6 2 1 #g3p8 - 5 0 1 2 9 1 -§-^^^|a^ 

^nfc h y TS^aMfc*** 5t-ff><^^D-^ 
-No. 2 4 2 3 9f CSf ^tlfcft^^f ^> 

[0 0 7 3] ^feKih^JtS, ■*©fitfftt*:fil±S*6 
Am. r^yys, rs^a, -y^^jil ^n-^y 

!)IWtt!)f-fT^^^-No. 176 
4 3<O^VIICO I ft^b J 31, !3No. 15162, 13 
No. 1 8 7 1 6 CO 6 5 0H£H, [3No. 3 6 5 4 4 
(D5 2 7I, I3No. 3 0 7 1 0 5O8 7 2I, I3N 

o. 1 5 1 6 2\c$\mistitz¥fmcf&mztiMt&®* 

#BBBg6 2- 2 1 5 2 7 2#4*«0 1 2 71-1 3 7l 
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[0 0 7 4] Ka#J£ bTtext KnRKt h y 

h y * ^hy^At: e y v^^y- 1 - 
**i/h\ p-t Kp^^$SS8x^x^f;K 

i , 2 -^yx^ y^r^y 3 -^v&itRroig 
•f^tfbns. rttbfi-f V^lCO. 0 2-1. 0 

[0 0 7 5] pHilfflttT^ *»?P#J 
««T/^y) «rfflv>5rt*t#5. pHilSilW 

T\ ^y^v^x^hffi^y^^pHe-io^Iffllc 

SM^^WiK, pH7- 1 0 i:fc4J:5K*Ua 

1-5<£»&sj;9#*bi\> 
[0 0 7 6]SE^itSiJtLTIiy^y > 

9JCD>f y^'?iy hffl^^^<D*S3B*tt2 0 — 6 0m 
N/m^$?£b<, 2 5-4 5mN/m3ftSJ:9ffiU 

ft, 3 0mN/mEJiT^ffttV^ jEtC2 0mN/m« 

y-tf y^/w^vs^ T)v*?v-ry$ 

7vi4£ s i/y^/u*y**A^5 vSg^, ^y 

4? D t^r-yxf i/yr/v^T U y^-r/K sKy** 

/K ^Ky l/yy^W yffiBSIfc^;*7vK # 

30 y ^s/xfyyr^^r ^ v N ? y ± v ^flBSbWt*- 

tf **vxf vy**-> KiHBStt#]t* 

5SURFYNOL S (A i r P r o d u c t s & C h 
em i c a 1 s tt) t & 4 b < ffl V> bJx5. *fc, N. 
N-v^^^/W-N-T/^^^T ^ yt^v/ K^J: 9?iT 
5^*s/ra©Wtt»a»tt?B«t>»*bv^ Hie, 

9- 1 5 7 6 3 6 #CO^(37) - (38)H, y if— 
^X-r^^ v^-V — N o. 308119(1989 

[0 0 7 7] MS^tTf^ 7^1, v-yxr-y^ 
E D T A tdft* $ tt 5 * b ^ t MM KJ& 

[0 0 7 8] «0^T^^?:*tt»(:M^6 
«fH¥ll-286637#, #^¥2000-78491-^, 132 
000-80259-^-, [32000-62370-^ X 0 

ttjtW:»»Lfc9, #S¥2000-78454-§-, 132000-784 
so 91^, |32000-203856-§- ( 13 2000-203857 
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[0 0 7 9] £«»fctt* jMfc»*#iB»6tt**:««i- 

P7/K^f-, DeBEE2 0 0 0?) Sr^ffl-fS 

4 8 4 3 6^, 1^5-295312^-, 1^7 - 9 7 5 4 
1 ^7-8 2 5 1 5f, ^7- 1 1 8 5 8 4^ 4* 
ifll-286637^ SI2000-87539 

[0 0 8 0] **r±j*»4:U BfBfcJ: 

fi, /^y— A\ ^y — /K /K ^V^ a 

/V— a\ :/#y— a% sec-:/;? 
/— A\ t-y#y— /k -^v^/-/k — *-y-y- 

A\ ^^i^v-i/^— A\ ^y-ty 

l/V^/y =i— A"=& / ^^A^— 7VK i/m^l/V^/V^ 

^/vai— xA\ ^ n t° 1/ y ^ !J ^ - /^ ; ^ f z^x-r 

y 3— /we/ y ^a^— 7VK i//^yn-;v^7 
-ir-r— K zc^-u^/^y ^— /wty y f^x- TvWTir 
•7-— k h y^^i^^y =3— /u^e/^^/^— r/^, 
\. y i/y^y =3— A-=ey xf/n- J 7VK xfvy 

^!J3-;^y7xx;Vx-r^) , T ^ ^ (#JxJi, 
^/ — /vr^/> i/x^y-;wr^y, MJx^y- 
;ur^^ N-y ^a^^*/ — /^T^/s N-^A 
& y — /ut ^ v x N-^A^e/w*y 



^5 

> x rc^i/>->?r ^ i/xfi/yhurry h y ^ 
fi/y7F7^> ?K!Jxf uy-f ^ v x rh7/f^ 

N, N-^WW7SK, N, N 
-v?y ^/UTir h\ v*y ^W:*A'**V h\ *A" 

^7>, 2-t°uy Ky, N-yw-2-t 0 oy k 
^ N -^- ; u-2-t ( py Ky, 2 y K 

xihy/w rthy) ^*ti5o «9ia*aS3tt* 

[0 0 8 1] ^m<D^( is? i?* y hlBftfflW 1 0 
Olt^flt «FfET^Sfe»SrO. 2fiM±10f 

[0082] #»«o>f^^xy HBftffl-r 

tff-S) ^tT7x/-;vI, t7h-;i«, Tx'jy 
t°7^/n v^t°y K/foJ: 5 6^fnf« % HA 
Iffitt^ fi/yft^Sft if Sr*i"5 T y -/wt L < J* 
^ y /VT^/?fei|sf ; «*tf# ttliSSfi 
30 tt^fyyft^»S^^«rtt57y^fy» ; 
tf ^ y -r > ^^^>^ y^fyt^yy-;^^ 

^y v^jpf^J: 5^=^y v5RSSs»4if3&Sfc9, -tt« 
Uli^y7?a^ xbD.xhP 

yftW, 7^y^/m T^y^y^Sfefl.***^* 

[0 0 8 3] 3dfflt?#5^TXjfe»fc tt(j:, ffi«Ot> 

^^y-/w^, t7h-;WI, T^y ^«l*if«:*i-* 
40 7y-HL<l^r5;V7^ ; ^J^tf^^^— fife 
^tlt7xy-;vl, t7h-;vg, fnnbyry 
-;ko J: 5 o SS^cf if Sr^i" ^5 T ✓ y ^ >-^^ ; 
v/rxy^ ^yy-/«> yoy7xy^ 

y7x^;M?yJfe», ap-^v^^asfl-ttifoip** 

[0 0 8 4] ^Jxe>(0#Sfe»tt^n*7*T©-tt* 
so gitt^fe'C'I'xp- i/7y^M^t5t^T' 
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[0 0 8 5] M V* * MMWfrffi] *«w<0-f V 

WIS a -MS, «x.tf»B¥8-l 6 9 1 7 2^ 
1^8-2 7 6 9 3 -^£$8, 132-276670 
$B> 137-2 7 6 7 8 9 ^9-3 2 34 7 5^ 

r&«L EfMBS 62-238783 4#P^¥ 10- 

1 5 3 9 8 9 1^10-217473 #4*38. 13 

10-235995 Bl 0-3 3 7 94 7f& 

«U 1310-217597 1310-33794 
7^««^E«Sfttt^^^^^xy hffflR, 7 
-f A-** WF3«*JB** *», #7*. *JL 20 

[0 0 8 6] BHfc*?&*1-*BH^ *jRtt^»7kttS:# 

Lt««ttfcJ:V\ AttWfctt, #ffi2000-363090 

-f§\ [32000-315231-^-, 132000-354380^-. [32000-34394 30 

4-^-, [32000-268952#, 132000-299465-^-, [32000-2973 

[0 0 8 7] J^Tl-, *38W<0>rv^S:fflv^^^^ 

LBKP, NBKP»Wft*/W, G 
P, PGW, RMP, TMP, CTMP, CMP, CG 

a^a-^ak «*ii»»J*^asjip#JS:a^i-^ 

1ftfc<Dmfyte 1 0-2 5 0/im, ffSte 1 0 — 2 5 0 g 



*Uxfi/yfi/7^-K tfyyxvXtf 
-etibo^y ) K i/cffiW/y^f 

efe^w mt?-*^. Mftstt) x 

[0 0 8 8] S»fle±K:|Wt6>h6-<^^**JiKtt. 

A. 9A*9 S msk±. ^«**)tv 

y#, S87^^^9A, g^^v^A, 

v-^A, zKSHfcTA'S-'frA, TA^"^ y h^V, if 

k tt»'<y st«*^>^A % -■Mb*-* 

[0 0 8 9] ^^^SSS^**^^*^^^^ - 

D^i/xf;Vty>n-^, *f y hf=/Wfc°u y K>\ #y 
TA^ I'^^MM K, aKJT^vy***^ KR* 

rt y ^OTK^tfeitas^***^ 
[0090] ^^^ssa^^asin-rsatjfesjtt. ^ft 

tt, ^&SBS 48-28325-^-, 1354-74430 
-5§\ [354-124726^-, [3 5 5- 22766^-, 
[355-142339 # s [360-23850 -g-. 136 
0-2 3 8 5 1^ [360-23852^*, 1360-2 
3 8 5 3^ 1360-57836-^-, 1360-6064 
3 #\ 160-1 1 8 834^ [360-122940 
1360-122941^-, [360-122942 
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-§§-, ^6 0-2 3 5 1 3 4^ 1#§3¥ 1-161236 
■5§-<75#>&«, 7fci#?F2 4 84 4 3 0^ (13 2 5 4 8 5 
6 4f, P3 1 4 8 0 6 1^ 1^3 3 0 9 6 90^, 
4115124^ |^4 1 24 3 8 6^, 1^41938 
OOf, 1^4 2 7 3 8 5 3^, 14 2 8 2 3 05^, W\ 
4 4 5 0 2 2 4 -g-(D#MjBB»l^iatti6SfcSo ^P^P 1 ~ 
1 6 1 2 3 6 -*§-<£$8<7) 2 12-215 MKf£©<D# U ^ 

[0091] ibMfc#Jte> H»ow*{k^*a-e*> 9 v 

v\ C^ e t5^^^^«*^^l-"C^> *JT5K*J 
7;yx^o/l/tK5^ #y3^vWS>\ #y 

vy #^^tf btu :ti^^ftyfflioft#i: 
£S?g#l£*t ltl-15 L < % ^ic 3 - 

[0092] m%&fa±Mb t-m. iwkffi 

[0 0 9 3] #®St£#Jl3, &frBWflk IBIffilttaScft^J, 
^^ytt5fefi»Jfc-5^fi*SB5ihSiJt UT^tg-T5o # 
BfiH4*fcol*T«:, «pBBDB6 2- 1 7 3 4 6 3^ 

6 2- 1 8 3 4 5 7*0#^«KSB*36SfcS 0 

053^- (18-171) , WHBB6 1-2 0 9 9 4 
B62-13582 6f ©#^«lcE«^fc6o * 

muMs mm\s sbtitesk bs*»j. 

[0 0 9 4] R»jRXtflE»7>r/UA^H:. — 
A, -BMb^#>\ BKfcffitt, BMfcffitt* 



yh, 7^!)/W^7^f?'n7^h, zKy^v 

[0 0 9 5] /<ix^3- hJltC^t£*L£*te^>f >^ 

io *s/t 9 y ^sisi^^n 7Kytf^T^=-/K > 

[0 0 9 6] /f^i?iy MBfi»XVfa»7>f/UA(7> 

iCOV^Ttt. fl#MBB6 2-245258#, B6 2-1 
316648 -9-, 1^162-110066 -g-©#^*KIB 

m*h?>o if9^ie»mA»^ (4otaT<D) #y 

[0 0 9 7] #JSB^^tt, 4^9*?=.? hOlS^ 

[0 0 9 8] 

CJUS^J 1 ] 

TIB<0*^S:3 0-4 0 , Ct?JD!» 
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(17) 



31 



32 



10 



•* 

[0 0 9 9] TS%£&*. TE*6fc*i-J:9lca«L 
[0 10 0] (iBffefBflfcfttfffffi) -f^^^A-L^ffl 

vm:, ^y^^x^F^!)^- (PM-7 00C, -fe 

ftttfcov^Ttt, B«fcT»ft, A#SlPFAG>3*Pt 
-eWfflfibfc. W«B**rTIB*6fc«i- D Tffi*6«K 

[0 10 1] *K*tt^oV^TH:, ESLfcKlgoilifc 

c. 16 5) fcffiv^ i»i:*t;yft (855f;w 
fc7 HIBflMtLfc«* WlflWMMEC f *:«* 

(( (Ci-Cf) /Ci) X100%) SrJUHU W 
«Lfc 0 ■4k*&tt£ititfttl' (X-Ri t e 3 1 OT* 



* >^*A«rWI«L:fc. 



20 



9RSSP 
9fC*Sfl 

7 OfffiSB 

1. 5. Rtf2. 0O3^T-aiJ^Lfc 0 WfltS*«rTIB 
8 0 %£JLt0>*fr*CX 2 8 0 %■*»©« 

[0 10 2] »*>^V^ttfcoV^-Ctt, |B»Ufciffa 
t/y^l^O. 5 p pmfclRSSixfc 

HH£SS£S*tgSf+ (X-Ri t e 3 1 0TR) Srffl 
V*TM£U fe*»#*£LT»fiIfiLfc. tuER#t 
fi^fi, 1, 1. 5&T/2. 0W3^a£tfco 

?xft<D*y>tfxm&n. applicsb*/^ 

^^e- ^— (*f^:OZG-EM-0 1) Srffil^TR 

SrO, lXtt2^ s 7 0%*IlrA, iT^ISt 7 0 

[0 10 3] 
[3*6] 

















o 


O 


o 


B( « ) 


a-7 


o 


O 


o 


(X " ) 


a-8 


o 


O 


o 


D( " ) 


a-9 


o 


O 


o 


EC " ) 


b-1 


o 


O 


o 


FC <> ) 


b-4 


o 


O 


o 


G( " ) 


c-1 


o 


o 


o 


H( " ) 


c-3 


o 


o 


o 


uttmt) 




A-O 


X 


X 


j< » > 


if 2 


x~a 


A 


X 


K( " ) 


« 3 


A 


A 


X 


L( " ) 


w 4 


O 


A 


X 



[0 10 4] 
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HO-^N^ NH 
T T 



aCOOH N Y N 
OH NH 



(18) 



34 



COOH 




[0 10 5] 

Uts] 



Na0 3 S 



SOaNa 



(HOH 4 C2)2N>^N NHC 2H4SC>3Na 



OH N 




SC 3 Na 



NaO a S 




SO a Na 



AcNH 



N 



C^HaSOaK 



V 



so 3 K 

[0 10 6] &6\Z7frT£v\C, *.mW<D-0?mA~ 

[0 10 7] jg^ ^^A-H^ffl^-C, -i^t's 
lyhyilV?- (PM-7 00C, ir-Y =■— ^7°y V 
Ct*) Si) di 1 !), ^-^-7r-f>fffl« (Mj 

A 4 S 3 P N -fe-f 3-3L7°y > (ft) Si) KiIHfe£f2^ 
[0 10 8] 



<Dm&e>%,<n&&mte t'omm^ft-g. u < jbv > b*i5 0 
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(19) 

F 9 — -k (##) 2C056 FC01 

2H086 BA15 BA33 BA56 
4J039 BC03 BC05 BC07 BC12 BC19 
BC20 BC32 BC33 BC36 BC40 
BC50 BC51 BC54 BC55 BC57 
EA34 EA35 EA44 GA24 



r 



